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-&5t ( I ) 
[flsi] 

(Zhi— (L-YX)», 
a (I) +. ZttAD^>ftf8f», *fctttt«MX£ 

Ltt^4<tt>io<i!)K«R^. smis-?. ss 10 

tfk t lil. 2. 3. 4%S-T. YX«m^*^S^« 
*-r*«#«J6*6**. fiU 1) YXttOfrSl. 
4vOB©|ftttt*»0. 2) Xtt«Tptt#*T* 
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1 

i ] Tffi-jtss ( i > Tmznzitsyw'p 
&<thi -D&tttz z t z &®Lt?z/\ a? >{tm 

-«st ( i ) 
[<bi] 

(Z)tt— (L-YX)-2 
5£ (I) <K ZttA ay >fc«fWS. 

ni^y. sfciajtKffi^ *#tr»tes*a-r. k,. &tf 

r*»»*UB*»6tt*. fib- l) YXttO*>6 1. 4 
v©IB«)Kfl;«ttS»"3. 2) Xtt«^«^*T*«. 
3) Ytt**]R^£trt<0|glKS**U YXCiftftli 

[M*g2] te-«5* (i) -e*sn4ft^«£Wi.© 

20 

[0 0 0 1] 

[»9l<DJRT*ttllS#»] Aoyxtffi^H 
(0 0 0 2] 

[«£*<£&«] ffi*a>e>. Any>ft«9JWBfc*J*iKB 

$ n^A d y ><m^m®Ktm<Dmmm 
©s^ts.*. »3t««»itt**/NDy>fl:«^iwLa! 

&%M^<D#%mmw<DmijummM**:MgTmta? 40 

[0 0 0 3] £ga(T.Tani)«*. yt-tJl'- 
*7 • 7w • ^rSX h U— (Journal of Physica 50 



2 

1 Chemistry) 94#. 1 2 9 (1 9 9 0*f) (rfB 

i$ntU5i5l;, -1. 2 5 v«fcDJtfcB7G*ft£ 

SrS5*-5fe*t. " y • -t^-u- • ^-y • y • -7* 

• yD-bX" (The Theory of the Photogra 
phic Process) 259-265H (1 9 6 6^TiJ) {CE*&2ftT 

[0004] ±aB©«»s*iH-r-5fc*©afi«i«jat 

«fntfJ:V». tfiJAtf, *Bftft$2. 3 13, 9 2 2 

|W|2, 0 7 5, 0 4 6^, m, 4 48, 8 5 8 
*t, H2, 6 8 0. 6 8 6^, XBWffFJB 1 , 2 3 0, 
449^, tJI^-ttlMB 7 7 1, 1 6 8 £*#*06 

S6fc* 6:hTlr>fc. 
[0 0 0 5] 

[*w*ifcLJ:3t-r*wi] **w©mitt, siii 

[0 0 0 6] 

[0 0 0 7] (1) TE-8SC (I) T*S*l-5fl;£4& 

© e> *> 'pu < t h i o *s*-r -5 d t t -r *a □ 
-«a ( i ) 

[0 0 0 8] 
Mb 2] 

(Zhn— (L-YX)»i 
[0009] it (i) «f. z«a ay s 

f. k,. k 2 ttl. 2« 3. 4*«r. YXttt^4 
S£«Jfc-r*B#«jiJ&>6fcS. fiU 1) YXttOA* 

61. 4vcDB©ifl:ittt»9. 2) xtt«y^-^s 

3) Y (i7K?HSy^©JlKgi*€:^ t . YX0 
(2) TEHRjS (I) 

*T»3t»«E*nfc^t*^at-r5 (n ke«©a 
py>fkS¥*^«*4. 

[0 0 10] 

[0 0 1 1] EtfC^XHtZttfflf&fcftttlCOfriTtt 
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3 

m, 7n#-7-fi*. AS->7n>£iSt. 7,7'J)Ufi 

17 • XA • A-V-ff.M. Harmer)S Kfo^^'J 

T-'f K • 3 >W>X (Heterocyclic Compounds-Cyan in 
e Dyes and Related Compounds) J . ya> • O-i ') — 

• 7>K •■9->X(John Wiley & Sons)tt-X;x-3- 
>?. D>K>, 1 9 6 4*ETH\ x- • XA • V- 
(D. M. Stunner) H r^vrd+K * U y £ -3>/t9>X 
-T.'O-WU • r-ty^X • -f > • ^xPU-^^Uy^ 

• frS.Z. Y 'J — (Heterocyclic Compounds-Special topi 
cs in heterocyclic chemistry) j , % \ 8*, 114 
0. £4 8 2**6 5 1 SJt&t'KBKSnTI**. >7 
x>fi^, /D->7r>M. oy>7x>fe^(0-|S: 
itti, ^H&fffflS, 3 4 0, 6 94^121, 221 
® (XI) . (XII), (XIII) K^$ftT<^£ 

t>0;W3:bv>. 

[0 0 12] ZTL*$n^»7t!KiRS(7)3^»SL.< 

«, Te-85S (id, din. 
(iv) xtt-KiC (V) ji>SBtfnfcft£«T**£ 20 

(ID 
[0 0 13] 
[ft 3] 

. - z, 



R.-WL,=L,^MC-L3-a4=L 5 h 



Mi nil 



[0014] S (I I) >*>, L, , L 2 , Lj , L 4 . 
2 teOXtel n,«0. 1. 2. Xtt3£S 

4fc»c&s&Bm&*«-f. M| \i.mv$mm*> 

4ETF©ISc£ar9\ R, &tfR 2 tt7-»P*;U», 7'J- 
)US. Xtt«*!BX&*-r. fib. R, . R 2 , Z, , 



30 



-«5* (III) 
[0 0 15] 
[ft 4] 



R3"N^La = LoH"3C=4L:o-Li ifeC 
10 [0 0 1 6] 5£ ( I I I) «K L, , L„ 



M2ID2 



. -9 > L 10 , &tf 
L u \Z*?>m*3iT. p 3 0X121 £g-g\ n2li 
0, 1. 2, Xfi3£Jfr„ Z 3 tt5XIJ6I(D^i 

afcm^jfc-rsfcaK&Bftjg^sfca-r. r 3 127 

)U+)«. 7'J-)US. XH«*!RS**-r. M 2 «« 
3. 

[0 0 17] 
[ft 5] 



G= =\ 



R< 



or 



[0 0 18] Z 4 tt5Xtt6M©^S**StllB*»J«-r 
S&ac&BftimSSS-r. R 4 te7)M^S. 7'J 

iLT-yyyi, xx7)U*, 7->;us, 

S, Xtt, 7)U+)U7.)U*XJUS^^T<. fib, R 3 . 

R 4 > Z 3 , Z 4 . L g , L 9 , L |(). L||, F, 

F' 05^,i:<it)lottL-YXtI»$ftTH 

-«5£ ( I V) 
[0 0 19] 
[ft 6] 



__H-Ze\ 

R3 _ N"(Li2=Li377 T iC4Li i-Lis^rl^^ y=Lis^Li7-Li8)-oC4L!9-L2utp^N-R7 

Ris M3IB3 



[0 0 2 0] a (IV) L l2 , L,j, L l4 . L, 5 . 



fib. R 5 . R, 



19- 



■ 13- 



Ri 



L, 4 , L, 5 , L 



16- 



■ 17- 



18- 



p 4 &tfp 5 teOXlil njS{/n4aO, 
1.2, Xte3£g7. Z 5 , Z 6 RtfZ 7 ti5Xte6 

T. M 3 «l|^8j2M*>£«b. m 3 tt#-f©«l!f 
£*»T*©K&Bfc0tt±4«T©R*«-r. R 5 , 
R 6 . RtfR 7 tt7;M^S. Xtt«*» 



, 9 . RtfL 20 ©5%<!>fc<<!:t) lOUL-YXTMM^ 

-«5£ (V) 
[0 0 2 1] 
[ft 7] 



50 
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.- Z. — . 



21- 



•22- 



-23' 



•24- 



[00 2 21 S (V) <K L 
1% n 5 RD:n 6 »JO. 1.2. Xte3£*1\ Z 8 , 

xi3&jitgi«£S-r. g. \tGtmm-e$>z. r 



'i 

•21- 



-22- 



•23- 



-24- 



-25- 



-26- 



StfG, (De>£'>&< it) lOfJL-YX 

[0 0 2 3] -ASit (II). (III). (IV). 
RZf (V) (£5*,. jrf*L<« (II) T'hZ>. 
[0 0 2 4] -jt&5£ (II). (III). (IV). 

ms (v) k&^t. z, . z 2 . z 3 . z 4 . z 5 . 
z 7 , Rztz i T-3i2tiz>sxte6%o-££mmmmt 

LTIS. 

[0 0 2 5] ?7y'J>1£. f7 1 /-;^. ^>V?7 

*-y-7-;M£, -feu^- < /'j>^. -fei^y*-;^. ^> 
3, 3-v7;u*;k>hi^^>^ 

-f syvf-JH*. ^>7-T = ^y-;i/^. 2-£ 

Uv>&, 4-fJ-7>&, 2-4V'J>$, 4- + / 
= 7*7 (4, 5-b) */*1f'J>&. ^-+t»-v77- 

[0 0 2 6] »*Ktt-^>»/**1#-'/-A'*. t>V 

[0 0 2 7] z, . z 2 . z 3 , z 4 . z 5 . ; 
8. #;ktf*->;i/S> d>&S. tji-**. kh'n+y 

S. kUIRIt^IO. ff*KI*»*«C2 3a»5 8, 5 

sic!if*u<fJwX»2^e. s<Dti)in^ )im («* 

ytDU^-M . &*R0*>&10. $?£U<tej*5?IR 
2fr£>8. $e > l:»$KIJR$»2^e,5^^77 

t-f^s ^k^^r^-ok x^kui^ 
?t-fik t'^u-77 ?;;u*x;k . zi-dI, R^R 



Mi m.i 



U<ttK*»l*»&8 07;U3*->* (0»;ltf*h* 
+ 2 -7- b*->Xb*->. 2-7iriH 

10 12. S6lC»*Ktt«*»6^6 1 0<D7V-)\s* 
(#UfJ"7x p-^f)P7x/^y. p 

[0 0 2 8] mm&lfrt>2 0. ff*Ktt|R*ft-2^ 
6 12. SSK#3^<ttfc*»2*»&807WI>* 
" <«*.tf7-t^k ^>7-Ok hVZuuJtt 

2. S6»C»*Ktt«*«2^6 8 07WU*=1r>'* 
(^JA«7-t5 L ^^*v. "c>7-om-*s/) , ^l£R 
1**520. U<»4Dt*»2^e. 1 2. Steffi; 
20 U<tt&*R2*&8©7->^75 7* (W*tf7-fe?. 

;k7$y) . K3Hi!i^2o. ff*L<tt«*»ia*& 
io. $e»tff*u<t*K*»i^6 8©^;w*=;u* 
(mtf**>*Jkfcx;k x7>7;u*x;k ^>if 
>7;k*x;Ufc,»:) . jR* 1*^6 2 0. «FSL<«05^ 
»1*>610. S6.Cff*l/<tt^*ftl*»5 8fl!)^;U 
7^x;us (W*.fcf77>7;i'7-<x;k ^>-tr*>7;u 
7^x;W . «»1*520. ff*L<tt&*»ia*£ 
l 0 . S 6 icfiF * K tepe^R l ^ e, 8 ©7;k*x;k7 
s;i («y^.«^^>7.;k*x;k75y. x7>x;kfc 

30 XJk75A ^>1?>7^k*x.)k7 5 /ft,!:) . 

[0 0 2 9] 75^2. . 2 0, ff*U<« 

jKJP5»1^6 12. d6Cff*L<tt«*ftl*^8© 
S^75/S («Atf/^75 7, -7/^757. 
^>-7;kT57. 7X'J7. -77xx;k757) . mM 
mOfrZ 1 5. »*b<tt«*»3*»6 1 0, 
Sb<fJ^XR373^6(D7> : eX'7A* (fiSJA«h'J 
75 1 ;i-7> : ex'7A8. KUX?;kT> : EX«7AS) , • 

mm&.ofr*> 1 5, »su<tt^xgc i^s i o. $ & 

40 'jy^k K7-77S) . «JHRlfr&15. $f^U< 
tt»**ljj»5 10. S6K»*U<t4**»l*&6 

W-f HS) . 1 5, #*L<tt£*»l*> 

6 10. 3 6C»*L<tt«*»l^e>6 0-f 5 KS 
(m«77-»-fSh'l) . «*ftl*6 2 0. ffg 
L<ttK«»l*»61 2. $e,IC« : SL<(iiR^Rl^ 

e.8(D7;u+;u$/!:«7 , J-;k^^« miui*?)^ 
x?;i/^*. A)^*yif;pf^, 7^*7?;u 

7xXJU^^-fj:i:) . w!2*^2 0. ff*l/< 
50 tt£Xft2#>&12. S6Cff*U<««S»l«c2»»6 8 
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;k ih^y*Mrjk ^>i^kfr*->;*?;ki<x 
x;us (mtf7x/*v;fc;ktfx;u) . 

[0 0 3 0] JRXRlfrS 1 8. ff*l,<W:**Rlja> 
610. S6K»*U<tt«#ftl*^5©»«»7;i' 
*3\>k x?;k 7ot;k 7? 

o. se>nff*L<tt«*tti*^5oii*7;u*;PiS 
(tFn*y^f;k hU7;ki-n*?;k *>s?Jk 
*;u#+->x?;k xK+->*ju#-;k^^;k 7-fc? 

6 18. S&fcff*KHJHI«3#&l 0, ^(cff^ 

v>». ^>v'J7>S) t>a»7;i'*^scd*n4 

^ttC-T*. ) . .«*R6j&*6 2 0. »£L<teKiiSlfc 
6**6 15. $6Cff*L<tt^5t5ft6d»6 1 0©B» 
*fctt»««©7U-JI'* (W*tf7ix;k 

;k p -iiJi'#+y7izji/, p -- h D7x~;k 

3. 5--770D7xXJk p-->7/7xXJk m- 

[0 0 3 1 ] «**ld»6 2 0. #£L<tt«*K2*» 
6 10. S6K»*l/<tt«*»4*»6 6©lI»anT 

ta^Afnsi (WAtft'jv^k 5-/^;nfUv 

;k ^XXJk 7'J;k ^E;U*'J7. 7h7tKD7^ 
7'j;l0 #*»f&ft-&. "0-t?>». 77^ k> 

S. 3 6»C, ^n6©Stft*±tC$6ICV^HftbT^ 

[0 0 3 2] Z,. Z 2 . Z 3 . Z 4 . Z 5 . RtfZ 7 
±©WftSfcLT#il/^ i b©tt±ai©7;l'*JI'£. 7 

>j-;i/S, 7;m*->a. /\Dy>Bf, 7->;ua. •> 

6ic»$t<«7;^;i/S. 7'j-;n. /\o7>m 
7->;ps. 7jk*x;us, &if^>«>sw^T« 

[0 0 3 3] R, . R 2 . R 3 . R 4 . R 5 . R 6 . R 

R g . i5«fctfR 9 «-en-?-*n7;u+;i'S. 7U-^ 
s. ft*3ts&&u ^*^i^6i8. » 

&U<ttld*&7. WcJf*U<ttlA»64©j*Bift7 

;u*;k« («Atf. *?;k x?;k 7ne;k -f77* 
□ e;k 77;k -fv77;u. ^->;k ^77;k H 

<tti*b7. L < ti i 6 4 ©§&7;u*;u 

S [fljltfil&awz, ££©■»£<»: LT#tffcV**SI 



8 

* ufc«*ais*«£tf 6n*. l < «7 ? j^jim 

(flIAtf'OvJk 2-7xX;kX5 1 ;U) , TFmftgHk 
2-tKD+->If;k 3-kHo+->7Pf 

jio . iiJ\,tt s s7)]&Mt (flAtf, 2-*;u^+-> 
x?;k 3-#;ktf*->7"nhr;k 4-*;k*+->77 
;k **#*-»?;w . 7)l3*'>7)V*)i& m*. 
tf. 2-^h*->x^;k 2- (2-*h*->Xh* 
•» x^U) . 7'J-o*>-7;^;US (01*.tf2-7 
10 i;+yIfJk 2- (l-t7h^y) x^;U) . 7 
;i/n+v*;u#x;k7^+^S (#J;Ltfx h*v#jktf 
x;k*^;k 2 -^>v;k^^v^;u#x;kx^;P) . 
7'J-D+->*;P#x;k7;u+;ns (fi»JAtf3-7x/ 
+->A;k^xjk7Dt:;u) . 7'>;^*->7;i/+;p* 
(«Att2-7-fe^u**->x^W . 7->;U7^+;u 

S («Atf2 -7-t5 L ;kx5 L ;P) . tUVn^)V7)l^r 
77H ;P7^*;US (0JAtfN. N-x*3 1 .>k*;k>\* 

t-OM^W . 7Jk*7;k^us (WAtf. 2-7;i/ 
20 *x^;k 3-7;k*7ot:;k 3 -x;krh7'^;k 4 
-7;p*7^;k 2- (3-7**yn#*-» x^ 1 

;k 2-tFP*y-3-m7"Df;k 3-7Jk* 

7"D^yih+yif;n . 7.;u*7;k^rx;us m 
Atf. 7;kr^7n^x;kS) . x;k7 r b7)i^)im 

(fiSJA«, 2 -7;U7 7 l-X^S. 3-^77^7" 

□ e;k 4-7;u7 7 h7^;p) . mmmm&7)i*)is 
m (m?M2- (tDU-y>-2-t>-i--rji/) x 
?Jk rh7t Ko7;i/7'j;W . 7;^;P7;i/*x;i/ 
*;k/\*^ ;k3* («A tf ^ ^ >7>;kfcx;k*;i/A 

30 ^-fJk^^U*) } . ^*»6A»62 0. ffiKliS 
*»64»6 10. $6»C»*L<tt«*»6*»6 8©*l 
B»7U-;i/S (0iJAtf7xx;US. 1-^7^ 
S) . K*»6A^6 2 0. ffib<ttK*ft6^1 
0. S 6 Cff * L < tt^Ift 6 A» 6 8 Ol»7 U -;H 

Lfc7'J-;USd^lf6n-5. *«:«JlC«p-^ h=^v 

7xx;us. p -^5 1 ;k7xx;us. p-^d7iz 

;kS^ti:^*^6n^. ) . &*ttlj&>6 2 0, »*U 
<l^j||[3A>blO. $6»Cfi t *b<ttK*»4^e» 
40 8©»IS^^S («sjx.«2-7'J;US. 2-fI" 
;US. 2-t'Jy;H, 3-t*77UJk 3— TV** 
try'J;k 3— f V5 1 77'j;k 2--f5^7'J;k 2 

-^^7'j;k 2-f7 , / | j;k 2-eu^->*;k 2 

-tTU55?;k 3-tf7~7;k 2- (1. 3, 5-hU77'J 
;W . 3- (1. 2.4-MJ7V'J;» . 5-7h5V'J 
M . K*ftli s &2 0. ff$L<tt^*»3^6 1 
0. $6C»*L<tt^**4A^6 8©BiftajRaS 
(CTA^h^kE© Z 1 &f©»ftStLT#lffcVA«a« 

50 -firiH. 4-^ b* : s-2-WJ)Vmt£Zi)m 
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[00 34] R,. R 2 . R 3 . R 4 . R 5 . R 6 . R 
7 . R 8 . £<fctfR 9 ©7JM^S<!:LT»*U<tt, 

±j6©*B»7^*;us. *;u#*^7^*;p*. 7;u 

»*Ktt^^*, x^;k 2-7;k*x^;k 3-7. 
wypt;K 3-7.^*7^. 4-7;k*7^;k 
#;k**->;*^k 7xz;k 2-fcf'Jx>k 2-^7 

4 /'JJPT*$>5. 10 
[0 0 3 5] Z 4 tttttt«£»£-r*fcii>K:s&5&Hl?- 

©sarra*. vi*^*-«o^n>'7=>fi*©Ktt« 

«yirfA7 (J ame s) Sf r-jf • -fe:t'J- • ^7 • 
If • 7* htfyyj y<7 • yo-tT-J (The The 
ory of the PhotographicPr 
oc e s s) j&4J8, V257>UJI84t 1 9 7 7^, 
1 9 8HK=fcO£ig£n3. JWettKtt. *B&tf£ 
3, 5 6 7, 7 1 9f, 13, 5 7 5, 8 6 9^. I 

3, 8 04, 6 3 4^, fg3, 8 3 7, 8 6 2^, I 20 

4, 0 0 2, 4 8 0^, 314, 9 2 5. 7 7 7^, ®M 
¥3- 1 6 7 5 4 6^ftt*ICE«$nT^St>©3^tf 

e.n*. Ktt&a*, 2*, Rtf*;i<:jy> (jus 
«cil»*. ttft -tux Rtfx;ww mTfrZte* 
5 sxii 6 ii©^a*a*ias»js-r * t l < . 
#©«#*tfe>ti£. 2-f7 i /u>-5-^->. 

yiJy>-3, 5—X*X -f 3^/U>-5-*>, 
fc^Vh-fX 2$fc(i4-?^-t^>h-f >. 2— f 
5/:**1fV'JX>-4-*X 2-:**1fv'J>-5 
-its, 2-3 L ***W)>-2, 4-v*X -fV 30 
*=MJVJ>-5-:*>. 2-3 L 77'J>-4-:tX 
^77'J-X>-4-:tX 5 1 7'/ , Jv>-2, 4-v* 
X Q-^-X ^7V'J-X>-2. 4-v^*X -f 
yn-y-x -T>^>-1, 3-->**X ?t7i> 
-3-t>. ft7x>-3-t>-l, 1 -X^+-> 
h\ -f>H'J>-2-^-X -f>KU>-3-*>, 2 
-**V'f >^ , /'J-'7A« 3-tf^V-f >yv'Jx-7 
A< 5, 7-S***V-6. 7-ybh'Df7 , /D [3. 
2-a ) tf'JS-XX v^D^+1t>- 1, 3-v*X 
3, 4-ytKD-fV+; i J>-4-t>, 1, 3-v 40 
*=Hf>-4, 6--XtX AJHfy-;Wt, 2-?;* 
AMPfy-JUK. 7ot>-2. 4-v:tX -f>^V* 
•J>-2-*X t'U K CI. 2-a] f'JSy>- 

1, 3-->'*X f^7D CI. 5-b) **VDX 

e^ya ci. 5 -a] 'O'/'f sy7-;k tr^yo 

tf'JKX 1. 2, 3, 4-f H5k KD*/'J>- 

2, 4--X*X 3-:t*V-2. 3 -v t h* P^W 
Cd) ^*7x>- 1, 1— X*=MMK. 3-v->7 

S*?>-2, 3-yfc HDO 1 / Cd) ?*7i>- 
1, l-ytWt-'ffl^ 50 
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[0 0 3 6] Z 4 t LT»*L<«ty>h-f X 2£ 
ttt4-ftty>h^>. 2-**-tf-V'J>-5-* 
X 2-?^-**U-'/iJ>-2, 4-v*X ^7 7'J 
-XV- 2, 4-> ! ^->. P-y-X 5 L 7 > 7'JX>- 

2, 4--x^x /vmy-)i>m* 

-;H8T»0. Sfc»;:»3iL<tt. t^VS-YX 2$ 
fcli4-f*ty>h-f>. 2-**1fV l J>-5-:t 
X P-7XX AVI/t'^-^SE. 2-?*AVUt* l 7- 
;H6T*«. f#K$?£L<te2££fi4-;P*t7'>h 
-fX 2 7 'J >- 5-*X D-y->T$> 

[0 0 3 7] Z 6< RtfZj KJ:-3 T»i3EStlS 5*X 
ti6M©^S^«^H«. Z 4 CJ:-3"C«2F*l*«*SR 

x 2-**-#vv>-s-*>. 2 -^^-yvu 

>-2, 4--X*X f7 , / l J-/>-2, 4-v?:*X 
D-yxX f7 , /'J^>-2, 4-v5 L *>. AMUfc: 

y-;nt 2-5 L ^-A*;i/fy-juK^e.^+vs. x« 

y>h-fX 2Sfc}i4-^ty>K>. 2-^-4 
■9VU>-5-:*>. n-y->» n*;nfy-;H6, 2 

[0 0 3 8] F, &Z>'F' tLTli. X77S. I7f 

x;i/S (WXte. x?;P7;u^x;k /?;kx;u*- 

[0 0 3 9] L, . L 2 . L 3 , L 4 , L 5 . L 6 , L 
7 » L 8 , L 9 . L l0 , L||. L )2 . L )3 . L M , 
L|5- L|6» L| 7 > L| 8 , L l9 , L 2 o< L 2) , L 22 > L 

23 , l 24 . l 25 . R^L 26 tt-f-ti-enastJc^^>** 

*"T. L, ~L 26 T«5tl^^^>S«B^S^#L>T 
1 5. ff£L<l2K*!kl]9»S 10.5 

f>«3»* u < i ^ e, s ©7;i/*;ug («a tf ^ 
x?;k 2-*;u^xx?jp) . gmt)t<« 
»«»©a*R6a»s2(h »*u<«sj*»6A»e>i 

5. $e>tC»S L<«^Sc6^«3 1 0©7U-^S 

^i5. $6t»*K»K*»6*^i oommm 

S (^JA«N, z/S-f-MVlrW . A 

tl^bl 5. ff£U<tt&JHftl#& 1 0. 
SL<ttK*»lA^507;U3*->S + 
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lA^lO, S&Cfl s *L<tt^5R»lA^5©7;U* 
;^*S (MAtf^Jk^*. . K^»6 

A*&2 0. ff*b<tt|fc**6j&*& 1 5. £bfC»£L 
<tt»*R6**&l OOTJJ-;^** («AH7i= 
. 15. »*L<tt«*«2*6 

10. $6t»*L<tt«JU*4^e» 1 
(flIAtf. N, N-v7x~;U75/. N-*^-N 

I * U R I * R 2 * ^ 3 * R 4 * ^ 5 v ^ 6 * ^ 7 * 
Rg> ^ 9 ■» ^ I * ^2 > ^ 3 * ^ 4 * ^ 5 * ^ 6 * ^ 

T . z s . z,*t*t!R*»ia-r*ctt>T€rs. 

[0040] n, . n 2 . n 3 . n 5 tUTflF*l/<» 
0, 1. 2T£>0. 2blCff£L<W:0. 1T*0. » 
CJf*U<ttlT**. n 4 . n 6 tUT»*L<U 
0. 1T&0. $e>JCff*U<«0T*2>. n, . j , 

3.4.5. s jj«2£t±o^. oil an* 

[0 0 4 1 ] M, . M 2 . M 3 RZ>'M 4 \%&%<J)-i Jr> 

AffiWfc»^#>£LTtt**-f (HM . T)V% 
U*JR-f*> (03A«:f HJ^Af" ailOM"* 
>. 'J^9A-f^» . 7)Ut l )±9t&tM*> (03A 

A-f*> (MA (2. 7>^'7A-f f h77M 
-f * > Kt1Mt-< * > * 3 If » ttWWBH" * > © t >"f tlT 

>. tt*-f*>. 3^sn-r^-» . g&7U-;kx;k* 
>&4*> (MAtf p- Mkr>7Jkfc>gM'3->. P 

•fc>m-l*> (MX\i\, 3-^>-tf>7.;u*>»-i'* 

>. 1, 5-:f7^l/>v7.;k*>&'f 2. 6- 

^-7^u>v7.;u*>K-i'^» . 7;Mr;wMM'*> 

tf>. 0HAtf. *SB91Ttt. 7Jk*8£S0 3 -£*IBL 
3 HtSSe-T^^tfcoJHlTS)^. m, . m 2 . rn 3 , 
^rtTJft*»j«-rs«^k:0T»*. P,. P 2 • 

p 3 . p 4 . p 5 s^p 6 tt-tn-ensnato^fctti 

[0 0 4 2] Z iLTSSft5/\ny>fl:««*IHif> 



12 

[sy^Tfrjwmiw* ^-txxf-ji. x\t-t 
u>^>x;ku©^(H#, u>. wsh. -£1^75 

ff * b < te8S«?8IS&pKa# 5 £Lt 1 4 KTT**. «fc 
Off* U< tt. fiiBffi^ ttAny >ftfi^OR»*iejt 

10 tttMSfea, /;u*y^>. xia^-.WfSL 

n§. "If '•■fe*'J--*y "!f -7*^77^7^ 
• 7"Dt7." (The Theory of the PhotographicProces 
s) 3 2 - 3 4 H (1977 ^W) 
R"-SH, R" -SHH*»Ol«XliSi*fl) 

[0 0 4 3] lt«K7. BSMIM^. xJWU*^. X«S 

«sc (x 1 > -ca$n?>. 

[0 0 4 4] 
[(t8] 

; -N^SH 14 
30 I s 

H 

[0 0 4 5] Z , 0 « 1 OK±CD-\70liT (MA. 

«. SSRB^. K^ST. gfeHB^. -feUx-^Alg^, 

^. v, tiTK^lI^. Xtt l ffi©g^S*«-r. 7^r- 
;u*i*!ftO/s:2*« : F©#aEtt^;p*y^> (~N = 

C-SH) . Rtfy:*75 H (-NH-C=S) OfplJC 
7Kffl^fF<Dh'J7yU^A7^U-h 

jk *;k*j:7>-f s^y-Jk ^;k^^hf 1 7v7y- 

;k ^;^7h'f 5^/-;k ^M7'D'<>'/f7 > / 

-;k ^;k*7 p K^>y^-+-tJ- > /-;k ^;k*7hfj 

;y>, >M7hhU7y>, 7x-;MiW7 r hr 

h7-y-jk 1. 4, 5- r*u/5=-;p- 1. 2. 4-h 

'J77'J^A- 3-?*b-h, RU:i-/7;k 4. 
5-/7irjlf-l, 2. 4- hU7 > / l J'7A-3-^- 
50 tl/-KT^. 



( 8 ) 
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[0046] ^uvy^.t^mmtm-i 

il/TfiiO. £<©a*Ktt, I'D, XIJ2 0©« 
B?. XfiGSMH? Xta-fcU-^A. Xttx^U^A 

E-«5t(XII), (XIII), (XIV)T*S 

n-s. 

-jRSt (XII) 
[0 0 4 7] 
[ft 9] 

,.z 12> .v 2 

H 

[0 04 8] ^, Z^IJlOKKOArDgf 

a. g^s? setst?, -feun^Ajgi^, 

K V 2 tt**f>T. Xttl«©B»S£3rt\ 
-KiC (XIII) 

[0 0 4 9] 20 

[ft 1 0 ] 

v,. 

• + 

I 

R* 

[0 0 5 0] SC«t>. Z„ttl-p«±©'VTnffl(-? («*. 
tf. HEMS?. ■tUr.'^AJR?. . 

T^'JOZ**?) £*tfff*L<tt5Xtt6J*J!>«*3ll 

V». V 3 fjTKJtfK^, XtilffiWB&SSrjrr. R"iJ 30 

num. xtta*a»T*o. /\oy>, ss 

-JiSSC (x i v) 

[0 0 5 1] 

[ft 1 1 ] 

/■Zn>-V« ,_, / Zn^V* 
H 

[0 0 5 2] SC«f. Z M ttlo6t±C\-rnB? (#R 40 
«. KjHII? tl/Z"JAff. 

r^UfAST) *£trfff^<tt5Xtt6Jl0«*SR 

[0053] astais*R©5^»*u^t>©tt. 77 

-;k 7*'J>. fcFn*->71f-f >X>. aaf 
T»9*H#MFSB2. 8 5 7, 2 7 4*CEttfrttTtr> 
3. gt>$?£U>t>«)«97->;k Th7y-Jk ^> 
7h'J77*-;k ^>7^7 > /-;k 1>*J**M- 
Jk 7x->. ny->. fttfl. 3, 3a, 7-fh 50 



14 

7f'f>f> ffl^.H 5-7D^-4-k h'D+y- 
6-^^;U-l, 3, 3 a, 7-f h7^>j» 

[0054] Sit. s^ifi^tixf^i. cne 

©-bk>. x;WIHW«#<fcUT#SU>fc<&«. 
WFSB5 . 2 4 6, 8 2 7^-tCfBiEitnTU-5o «F$U> 

[0 0 5 5] 
[ft 1 2 ] 

-f CH 2 ),-S-^CH 2 )b-CHa 

4-CH 2 ),-Se-KH 2 )>-CH 3 

-f CHi).-Te-f CH 2 ) b -CH 3 

-f CH 2 ) ,-S -(CH 2 ) >-S- (CHt) c-CH., 



Se--' 



V7^~ Z,7 

'•Te--' 



[0 0 5 6] 5£<K a = 1^630, b= 1^6 3 0. 
c = l*>£3 0. {&U a + b + c it 3 0ttTT**§. 
Z l5 , Z l6 . RtfZ, 7 tt5*>e> 1 8JI9R. ir*L<«5 

-fek>S? Xrix;k>WSC?fc£A/T£A,T^T'b 
&t^. cn^CDtT. t*»C»SUlit)©H, -CH 2 c 
H 2 SCH 2 CH 3 , 1, 10-yf7-4, 7, 1 
3, 1 6 -xh 7**1*:/7 D^^t^X -CH 2 
CHj SeCH 2 CHj, - C H 2 C H 2 T e C H 2 C 
H 3 , -CH 2 CH 2 SCH 2 CH 2 SCH 2 CH 3 . 

[0 0 5 7] Any^ft-fctf-rSiSttftEfl^T** 
■J>ttfi<fl5bn*. SILK 'J>ft£«J« (R' ) 

j-PTg^ns. Ranges, ffi^s 

nTHTfc&H. #£ff*L<tt. P (CH 2 CH 2 C 
N) 3 , S:i/ni-y;;u*7x-;i/-v^^^y;7-c> 

-c&s, R-" angum xitmmmm-vh 
0. ;^*-;k5Tfi&$trc^£. uWt ^^-t;^ 

*>&S£«-T. J^TfC. L- YXlCCX^TfiMiKSiBJ 
n. X-ClltiWSKIJ-O. 7vi0fc* 

[0 0 5 8] LI*2|li<Z>ai§£. XHJMS^&af*-. d 
»*L SJWK?. IkJMK 

^H^ftS. $r£l,<a. 7>M 1 k>S (fi»JAti\ ^ 
?k>. x^k>. yofkv. -Jj-Vs, ^y^V 
» . 7'J-k>* (HAtf, 7x~U>. ^7?P 
» . J^kVS (0tJAtf. Ir-l/>. ^n^- 
U» . 7M^1/>1 («>ta. x^-k>, 7*n* 
f-k» . 75 KS. IXf«. ;*Jk*7SFS. 
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»£. - N (Ra) - (Rate*^!!^. S&XteSSB 

T. ) , S^2«S 6-i7DD-l, 3, 

5-h'J7v>-2, 4-v-f;P». H'JSy>-2, 

4-v-r;us. */*+mj>-2. 3-->*<;i/S) *i 

0£ATcD2fl6CDa^S&S-ro $£lC*?£L<tt. 
»l£t±4£tT<07;U*U>» (0»A.tf. *?^>. X 

0 0 



10 



16 

T©7'J-l/>S (WAtf. 7izl/>, ^-75 L U 
» . ^^ISlW±4RT07;l"yxl/>X 
XxXU->, 7 r o^-^» . £*ftl£U:4£tT©7 

s 1 ^x»*na±ia**t)-&T«fl!c$ti*«3it» 1 a 

±1 OETF<02fli®SlJSST*3. JMttNctt. Ttew 

[0 0 5 9] 
[ft 1 3 ] 



-C-(CH 2 )- . -C-NH-, -SO2NH- 



0 

II 

-0CNH- , 



-NHSOsNH- 



1 » 

-NHCNH- , -(CHt).CNH- 



8 \ 

-C-0- . -(arylene)-NHCONH-. 



0 

-(arylene)-CNH -. -(0CH 2 CH 2 )<- 



C=l-30. Rtf d=i-10 
[0 0 6 0] XtLTHiKIl TIE-fia (XX 

I). (XXII), (X I I I) . fttf (XX I V) 



-»a (XXI) 
[0 0 6 1 ] 
[ft 1 4 ] 



(Zm)iDi 1 

Rn-Ar.i-C 

I 

Ri j 



b+ 1 ££T"OHffi<D§&S£«-f. R, 5 . R )6 



R|5^A r 12 , 



7 U -)H 
R 16 tAr 12 



RZfR 



R I5 £R 



l6 . R, 6 i:R, 7 W:#«c:5a*e> 8. 
-«St (XX I I I) 
[0 0 6 5] 

Mb 1 6 ] 



he 



ii *r 



Ar.a-W-C 



[0 0 6 2] xt (XXI) 

g^fca-T. Ar,,tt, 7'J- 

7fr*MSi. 7'J-^S, 
ifc. Ri2^R|.i> Ri?<-Arn, 



13' 



I2< 



R l2 . SJ/R,3«*^ 
R, 3 tA r „tt#C5 



#S8JlSI*»JSfcl/T , b&H. 

-Kit (xx 1 i) 

[0 0 6 3] 
[ft 1 5 ] 



R.i 



40 



Ri < — Ar 1 2 — N — C — | 
I I 

Ri 5 Ri 7 



[00 64] S (XXI I) 4». Ar, 2 ti. 7'J-^ 



[ 0 0 6 6 ] it (X X I I I ) 4 1 . WttS*^. ttft 
IgCT. Xtt-feU^T-Sa-T. Ar,jll 7'J-;Ug. 
«*W***-r. R„tt. 7JU*;Ug. 
X. NR 2 . (OR) „ . Xfi (SR) „ fcST. nit 
1.2. R, 9 &^R 2 ott**S : f'. 7JI>*;U 

S. 7U-;US. X««*jBS**-r. R 19 <!:A 
r „tt#C 5 8 M^MLTtilK 
-«5t (XXIV) 

[0 0 6 7] 

[ft 1 7 ] 



ring 



[0 0 6 8] a (XXIV) ring (JB^XU* 
[0 0 6 9] — flxSC (XXI) . (XXII). (XX 

iii). (xxi v) fco^vrasKBUfflcajiw-r 




( 10 ) 



&ffl¥ 11-072862 



17 

-5. Ar M , Ar l2 . A r ^TUcF tl%> 7 }) —)V&b L 
)k 7>7>'j;k ?S3l^»i:l,T#£L<fi. f'Jv 

>. -f>K-;k ^>y-Y5^* > /-;k ?77-;k *c 

)2 . R13, R|5> R|j> R|7« R|9< R2o'3tK^S : F - . 

7;i/*;ua *^;k x^;u) , 7'J-^S 

6+ 1 . <fc90F£L<tt-O. 7frfc+0. 7^1 
flOWIS***. R. OR. SR, 

>. CHO, C (O) R. COOR, CONR;. SO 
3 R. S0 2 NR 2 . S0 2 R. SOR, C (S) R. 

at**»*»f6n*. (wCT©RttiBj»«*, 
mmm&zm-r) . (xx i v> n n g « 

I8S (XXXI) , (XXXII). (XXXIII) 

-«SC (XXX I ) 
[0 0 7 0] 
[ft 1 8 ] 

r-co 2 - 

[0 0 7 1 ] -«5t (XXX I I) 
[f 19] 

|-M(Rai) 3 
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[0 07 2] S (XXXI I) f . M«Si. Sn. £ 
fcHGe^f. R 2 ,H7;WUS^«-T. 
-SSit (XXX III) 
[0 0 7 3] 
Ht2 0] 

j-B(Ar, 4 )3 

(0 0 74) S (XXXI I I) f>. Ar M H7U-;U 
S*fE-r. MHSi, Sn. SfcttGeSSf. R 2| « 
10 7)V*)m*&t. 

[0 0 7 5] *%W<D-®Lt£ ( I ) T-mztizits® 

[0 0 7 6] 

[fb2i] 

(ZKr<L-YX) k 2^> (Z)tt<L-YX)> 2 

e" 
AgX 

»• (Zhrrd-YX)^ » (Z>n4L)», 

e" +Y + + X' 

— ^* (Zhr(L)«H-y + +X* 
[0 0 7 7] ^icxrajy^j^-r^*. cintcio*^ 

[0 0 7 8] 
Ut2 2] 



;>-o-h ; 

R 




[0 0 7 9] 



lit 2 3 ) 



( 11 ) 
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HO 



0R(NR 2 



20 

R\.. OH 





R 2 N 




Ri. 



.COOH 



ii i 



Ei 



J0H 



COjH 



I J 



V 



Ri 1 R(f Rt 2 



H 

alkyl 
alkoxy 



carboxyl 
am i do 
formyl 



alkylthio sulfonyl 
halo sulfonamide) 
carbamoyl oitrile 



OX? 



00 



[0 0 8 0] 



Ut2 4) 



( 12 ) 
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0^ cu, qjo 



Z,= a covalent bond. S, 0, Se. NR, CR 2 . CR=CR, or CHjChY 




Zz = S. 0. Se. NR. CR,. CR=CR. R,,= alky I. 
substituted alkyl or aryl. and Ru= H. alkyl. 
substituted alkyl or aryl. 



R 



(R0)nR 2 N 



Ji- v— S' 
(RO)nRiN >— 





n= 1-3 



[0 0 8 1 ] 
[ft 2 5] 

Ri 6 R 1 5 R i « 

Z s = 0. S. Se. NR 
R.5= R. OR. i\'R* 
Ri6= alkyl. substituted alkyl 
[0 0 8 2] £TF£*5S9!©-«a ( I ) T«;*n5ft 

[0 0 8 3] 
[ft 2 6] 



30 



(15 



( !3 ) 
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I I 

(CH 2 >4 (CH 2 ),S0,- 

H 3 C-M-CH3 
CH-CH 3 
N— C 2 Hj 

CI 

(1) M=Si 

(2) M=Sn 

(3) M=Ge 



24 



CI 



1 1 

(CH 2 ), (CH^jSOr 

CH-CH., 
I 

N-CHs 
OCH3 



[0 0 8 4] 
[<t2 7] 



CI 



I 

(CH 2 ) 2 

C=0 
I 

NH 
I 

CH2 
H 3 C-M-CH 3 
CH-CH, 



CH=( 




(CH 2 ) 3 
S0»" 




roT^ 
T 

CHa 



(5) M=Si 

(6) M=Sn 

(7) M=Ge 

(8) 




(0 0 8 5) 
Ut2 8] 



( 14 ) 
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CaH 5 

i (CH*) 3 C 2 H 5 
HN I Na + 

I S0 3 " 
(CH,), 

NH 

I 

CH t 
I 

H3C-M-CH3 
CH-CH., 



I 




DCH 3 

(9) M=Si 

(10) M=Sn 

(11) M=Ge 
(12) 



CH 3 



OCHa 



C:H 5 
I 



J&C .V-CH=C-CH=( 



I 

(CHi),SO s " 



(CH*)« 

NH 
I 

0=G 

(CH 2 )i -@- B - C H -(0)-» 

»t 2 9 1 



CH, 
CH, 



( 15 ) 
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28 



(CH 2 ) 2 (CH 2 ) 3 v 



C=0 
I 

NH 
CHr 

H 3 C-M-CH 3 
CH-CHs 
N-C 2 H 5 

0CH 3 



(13) M= 

(14) M= 

(15) M= 



=Sn 
=Ge 



I 

SOa" 



(16) 



CH3 CH3 




(CH 2 ). 



^C 2 H 5 



S0 2 NH — (}0)-B-CH-N-^g) 



[0 0 8 7] 



C 2 H 5 



30 Kb 3 0 ] 



( 16 ) 
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X 0 CHs C 2 H 5 

(PL 'I I I R 

^NHC -(CH 2 ) 2 -M- CH-N-(0) 

CH 3 CH 3 



(51) M=Si 

(52) M=Sq 

(53) M=Ge 



S CH3 CgHa 

H3C. II I I 



^N-C - N-<CH 2 ) 2 — M - CH- N-@H)CH 3 



CH 3 CH 3 CH S CH2 



I 

C02C2H5 



(54) M=Si 

(55) M=Sn 

(56) M=Ge 

[0 0 8 8] Cib3i] 

H CHj C2H5 

/N^/^NHC0(CH 2 ) 2 -M - CH-N-/O)-0CH 3 
HS< foT I I ^ 

^n-^ CH 3 CH 3 OCH3 



(57) M=Si 

(58) M=Sn 

(59) M=Ge 



CH 3 

■N" 
I 

(CH 2 ) 2 

HaC^M - CH3 

CH-C 2 H 5 
HjC-N-{0)-SCH 3 

(60) M=Si 

(61) M=Sn 

(62) M=Ge 

[0 0 8 9] [{k32] 



( 17 ) 
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(63) 



32 



0 



\JQX. CM " CH 2 — @- B-CH-N -<g) 



9, 



C2H5 



C2H5 



it"* 

(CH 2 ), CH 3 CH* 

0=C — ttH,) 2 -M-CH-N-^) 
CHa CH» 



(64) M=Si 

(65) M=Sn 

(66) M=Ge 

[o 0 9 0] *%w<d-i&3. ( i ) -cusnszia. x 20 

7 • XA • A- "7- (F. M Harmer) M f^f-D-^-i 7 >J y 
7 ■ ^>nO>X->7->^-i X • 7>K • 'J Wt- 
K • a >A-7>X (Heterocyclic Compounds-Cyan ine 
Dyes and Related Compounds) J . ya > • "7-f 'J — • 
7>K • •9->X(John Wiley & Sons) tt-Xi-3- 
7. d>K>, 1 9 64¥T'J. f-'iA-^-Y- 
(D. M. Stunner) 3r Kf nit-f?U -;/7 • 3>/1-7>X 
-X^v-v^ • FbTy77. • -i y • 'VrDlM7 l J-;/7 
5 7. h U— (Heterocyclic Compounds-Special topi 
cs in heterocycl icchemistry) J , ^18*. ^14 30 
ftS> %4 8 2frt>5 1 5K. y 3 > ■ ^ 'J — • 7>h* 
• U">XUohn Wiley & Sons) tt--a-3-^, □> 
FX 1 9 7 7 ^T»J, rp^X- T-SXhU- • ^"7* • 
• a>/1^>X(Rodd's Chemistry of Carbon 
Compounds) J 2nd. Ed. vol. IV. partB, 1 9 7 7 TO, 115 
SS3 6 9*^4 2 2JC. x;Hrt'7 -lMx>7 • 

/t7*Uy£ -^>n- f>7 (Elsevier Science Pu 

bl ishing Company Inc. ) ttTU. X;x— 3— 7. Xli, * 
BftffFfgS, 2 6 6, 8 9 7f. ^^-#1^67 

1, 40 2§, *#MBS6 0-1 3 8 54 8§, #HPS5 40 
9-68732 -if, ftfflBB 59-123838*, ftte 
BB58-9939*. 88)885 9 - 1 3 7 9 5 1^, 

MSB 57-202531*, #MBS 57-164734 
*, #H§BB 57-14836*. $#1188 5 7-1163 
4 0*. *B^m4. 4 18, 14 0f, #B8B85 8 
-9 5 7 28^, ¥ffflW5 5-79436*. OLS 

2, 205, 0 2 9f, OLS 1,' 9 6 2. 6 0 5§. 
#BBBB5 5-5 94 6 3*. {$£BS4 8 - 1 8 2 5 7 
*, #^B8 53-28084*. #HIBB 5 3-4 8 7 2 
3*. #^BS5 9- 5 2 4 1 4*. 4#^BS 5 8 - 2 1 7 50 



9 2 8*. #^884 9 - 8 3 3 4*1. ^B^ffM! 3 , 5 
9 8, 6 0 2^, *B*#lfff 8 8 7 , 0 0 9§, 3EB8 
WSfS9 6 5, 0 4 7*. ^)V*-mSW,l 3 7 8 0 9 
*, *B#ffH3, 6 2 2, 3 4 0*. #|H§BB6 0-8 
7 3 2 2^. #^Bg 57-211142 ft. #HBB 5 8 
- 1 5 8 6 3 1*. ftfflW 59-1 5 240^, *B1# 
ffF3, 6 7 1, 2 5 5*. 4#&B84 8-34 1 6 6*. 
<84>B84 8-3 2 2 1 1 2*, #8§BB 5 8- 2 2 1 8 3 
9*. 8&PB4 8-3 2 3 6 7*. #MBB 6 0 - 1 3 0 

7 3 1*. #fflB86 0- 1 2 2 9 3 6*. #8188 6 0 - 

1 1 7 2 4 0*. *B^3, 2 2 8, 7 7 0*. #& 
BB43-1 3496*, #2*084 3-10256*. # 
&BB4 7 -8 7 2 5*. #2:884 7 -3 0 2 0 6*, # 
2884 7 - 4 4 1 7 *, #£-B8 51-25340*, & 
B#lfl, 1 6 5, 0 7 5*, *B#K : 3, 5 12, 9 

8 2*, *B#ffl, 4 7 2, 8 4 5*, #i>883 9 - 

2 2 0 6 7*, #2:B83 9-2 2 0 6 8*. *S#rF 

3 , 1 4 8, 0 6 7*, *B#fflF 3 , 7 5 9. 9 0 1 
*, *B#W3. 9 0 9, 2 6 8*, #2885 0-4 0 
6 6 5*, #2BB3 9 - 2 8 2 9*, 7KB#ff3. 14 
8. 0 6 6*, #2B84 5-2 2 1 9 0*. *B#ff 
1, 3 9 9. 4 4 9*. £Bttttl, 2 8 7, 2 8 4 
*. *B#f i r3, 9 0 0, 3 2 1*. *B#§fr3, 6 5 
5, 3 9 1*, *B#ffl : 3, 9 1 0, 7 9 2*. £B# 
gfl, 0 64, 8 0 5*. *B#rF3, 5 4 4, 3 3 6 
*. %mmt4, 0 0 3, 7 4 6*, 3£B#§fl, 3 4 

4, 5 2 5*. 3SB#ff9 7 2, 2 1 1 *,. #2B84 3 
-4 13 6*. *B#ffF3. 1 4 0, 1 7 8*. {£B# 
If 2 , 015, 456*. *B#ffF 3 , 114, 637 
*, ^M-#HF6 8 1, 3 5 9*, *B#ff3, 2 2 
0,8 3 9*. £B#Wl , 2 9 0, 8 6 8*. *S# 
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!?3, 1 3 7. 5 7 8*}. *mm$3, 4 2 0, 6 7 0 
*}, #B#«F2. 7 5 9. 9 0 8*1, *E0tttf3. 6 2 

2, 3 4 0^, OLS 2, 5 0 1, 2 6 1f, DAS 
1, 7 7 2, 4 2 4*1. *B#ff3, 1 5 7, 5 0 9 
^ amVrtfl. 3 5 1, 2 3 4*}. *H#ff3. 6 3 

0 , 7 4 5*}. (USftVlF 2 , 0 0 5, 2 0 4 *f . *$B<f# 
MF1, 447. 7 9 6*}, #B#ffF3, 9 15, 7 10 
*t. #£884 9-8 3 3 4*!. £B$ff 1 , 021, 1 
9 9*1, 3£H#ffF9 19, 0 6 1*!, #£884 6 - 1 7 

5 13*}, *B#ff|F 3. 202, 5 12*!, O L S 2 . 10 

5 5 3, 12 7*!, 4#OTBS 50- 1 04 9 2 7^. {LM 
&Vfl, 4 6 7. 5 10*!, ^®4#f^ 3 , 4 4 9. 1 2 
6*f, *B#1?3, 5 0 3, 9 3 6*}, *B#fF3, 5 
7 6, 6 3 8*1. <AB#rF2. 0 9 3, 2 0 9*1, &B 
mfl, 2 4 6, 3 1 1*1. %m<$ff3, 8 4 4, 7 8 
8*}, *E#if3, 5 3 5, 1 1 5*t, £B#ffFl. 1 

6 1, 2 6 4*f, *B#§f3. 8 4 1, 8 7 8*!, *B 
«*HF3. 615. 6 1 6*}. #KjB84 8- 3 9 0 3 9 
*t. &B#fFl, 2 4 9. 0 7 7*}, #£884 8-3 4 

1 6 6 *}, *B#§f 3 , 6 7 1, 2 5 5*!, ^ffl 20 

4 59 1 6 0*!, &fflW 5 0-6 3 2 3*!, ^Btttt 

1, 4 0 2, 8 1 9*!. OLS2, 031, 3 14*!. 
U-y— 3 6 5 1*!. *H#!f 

3 , 9 10, 791*!, *B$trF 3 , 9 5 4, 4 7 8 
*}, #B#ffF3, 8 1 3, 2 4 9 *}, 3£H#fF 1 , 3 8 

7 , 6 5 4*!, #BSjB8 57-135945*!, ftfflm 5 
7 - 9 6 3 3 1*!, 4#BSBS 5 7-2 2 2 3 4*}, ftfflBB 

5 9-2 6 7 3 1*!, OLS 2, 217, 1 5 3*!, 5? 
BttflFl. 3 9 4. 3 7 1*!, HB^W 1 , 3 0 8, 7 

7 7*}, £B#ffrl, 3 8 9, 0 8 9 *} . 2SB#lf 1 , 30 

3 4 7, 5 4 4*!, ttSttttl, 1 0 7, 5 0 8*},* 
B#§1F3, 3 8 6, 8 3 1 *}, £B#f<F 1 , 1 2 9, 6 

2 3*}, #liBB4 9-l 4 120*}. #£884 6-3 4 

6 7 5*!. #P!B85 0-4 3 9 2 3*!. *B#fF3, 6 

4 2, 4 8 1 *!. 3Sffl#ffF 1 , 2 6 9, 2 6 8*!, *B 
#HF3, 1 2 8. 1 8 5*!. *B#§*3, 2 9 5,9 8 
1*!. *H#ff3, 3 9 6, 0 2 3*!, *B#ffF2, 8 
9 5, 8 2 7*!, #£;B84 8- 3 8 4 1 8*!. #88884 
8-4 7 3 3 5*§, #B§BB5 0-8 7 0 2 8*}, *B# 

if 3, 2 3 6. 6 5 2*!. *BttflF3. 4 4 3, 9 5 1 40 
*}. £B#ffl, 0 6 5, 6 6 9*!. *B#ff3, 3 1 

2, 5 5 2*!, *B#f i F3 > 3 1 0, 4 0 5*}, *S# 
fF3, 3 0 0, 3 1 2*}, £B#I<!F9 5 2. 1 6 2*!, 
£B#fF9 5 2, 1 6 2*1, 3?B#ff9 4 8. 44 2 
*}. #MW4 9- 1 2 0 6 2 8*}. #£884 8-3 5 3 

7 2*!, #£894 7-5 3 1 5*!. #£BB3 9-1 8 7 
0 6*1, #£B84 3-4 9 4 1*!. #1188 5 9-3 4 5 

3 0 *f ft t*Kffi«©£fcKg^T£j5rr-5 H 

a. 

[0 0 9 1] St. Z-L-YX<Da^SL<DS*SMJS 50 
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4. *«Kb£«i®£fifc£KJ£, I-V#. 
(1 9 7 7*P) , AS, »3K 

(1 9 62^) , L. F. Fieser, M. Fies 
er, Advanced Organic Chemi 
s t r y, AS. (1 9 6 2^) ftif, 
J£« K -T -& £ <h #T # 3 . 

[0092] *^bjcd-is^ (i) -easn-sfl:^* 

tO 0 9 3] *C*»W©ADy>^bB^JI«3t«»C 

^nxsK^n. #»9i<0-«it (i) T*$n 
zik-stmzM&ximwmm&m t mutism □ y 

[0 0 9 4] #»91©fl;£«& (X. -e<Dfdl<Dtg®fe^tc 
5#J8te, itl*T*fflT*4*#B»6nT^-5a*J 

fF 2 . 735, 766*!, (S13, 628, 9 6 0*!, B 
4. 183. 7 5 6*}. |S]4. 225, 6 6 6*}, ^Pl 
8858-1 84142*!, |H)60-196749 *!^IC 

»J&*&<fc¥ISjS(OM*6l»J£©im #$88 5 8 - 1 1 3 
9 2 Cmmzfflm-ZtlT^ZJiOlZ, •ft^MOBSfl* 

t>AK *B#?F4, 2 2 5, 6 6 6*}. #&flBB 

5 8-7 6 2 9*}^£M*£ftT^-2>«fc-5l;:. |bJ— fb£ 

#J A «. &7 Mig * £ ftfBc^ig * £ it 1 i<b ^ 
dLftT'&t \zfttfit 0 . ft:¥RUK«>lt* fctelg* t5£ 

7»£K#tt5&£*UT#«LTSiOUTt>&<. £»J 

[0 0 9 5] *36WOfl:^ift©jSlio*tUTW. Any 
Bl^USfcO, 1 x 1 0-6~8 X 1 O-^I/TJHH* 

«Atf. /Nny>-fbffi^+r-rx^o. 
2~i. 3wmcD«^-iria. An^ftsit;^ 

0, 2X10-6-3. 5X 1 O-J^NDgsttlKMfiiL- 
<. 7. 5X10"6~1. 5X 1 O-3^;U0§sftJ«#«fc 

[0096] *5ew©ft^«w. Bfisa»i+^»*-r« 
y. 7-th >. *. tf'Jy>*-5Mic:n6©ig^»B 
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t LTUMmmtW, 3 , 4 6 9, 9 8 7 *t&£lCta*&<D 

SD-r^*fi. 4#iiBS4 6-24 1 8 5 ^ftt'tCK^Or 

*IHfH3, 8 2 2, 1 3 5^{'8B« 10 
£&#j+^JtoT&;£ft,..#0f]Bg5 1 - 7 4 6 2 4^lZ 

u m&®.*%n*^Wf&-$z>-H'-&. ^wbs5o-8o 

8 2 6^ICie«ori^, *7Xfc£«3£ltftl*H;:7.K£ 

£12, 9 1 2, 3 4 3*1, |S)3, 3 4 2, 6 0 5§. |s} 

2, 996, 2 8 7^. (sj 3 . 429, 8 3 5^i*l: 
fB«©??£t>ffi^<E>tt5. 20 

[0 0 9 7] *%BJliz&V2 > ftytm®l,Z&^T?imte , & 

&mmm\t* m^imm^m, 511, 6 6 4^. isi 

3, 615, 6 13f, |S)3, 6 1 5. 6 3 2^. |s] 
3, .615, 6 4 1*1. p]4, 596, 7 6 7^, |S] 

4, 9 4 5, 0 3 8^, |S)4, 9 6 5, 1 8 2^, |SJ 

4, 9 6 5, 1 8 2nmzmm<D^u^^)i7^yit^ 

[0 0 9 8] *»H<0nny>{t«g3fctf#Kttfl| L ? 30 

Any>fc«tt£fl;«, itHffc^. Ri&Hftffi. *fctt 
f$W i F2-4 2^lclS«snT^*K*fl:«T**. S 

ftH¥2-4 2^K8E«©«jS, fflStt^tcSififl; 
«t*SHTifib<ffl^C,nS. #HUB86 3-2 

6 4 7 4 3 *ftCfBfc<D®J&. fflSfcmfcttJMbfflfc*^ 

[0 0 9 9] AnyXbfitt^ ttrt»t*Mt**RjftS 40 
fcoTfcJ:^. JJMB®a*0Any>fii£. JH& 

[oioo] ¥«S3t»»f ©Any>fl:«lH 1 tt. ft 

1 4ffi#. Si 2ffiflc©<t5*afl'J« (regular) 50 
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OJ;-5/«£^IiJfi!l (irregular) ftj£iiJ&£tOt>cr>, 

[0 10 1] *56Hfl©9K*)t»»K*iUTtt. 9L*|j| 

0 0EHTT»4«**«}?*L^. :^TO7^^ hit 
Si3K±l 0 0£UFTfcS<i:tt. 77^7 r-tt (AD^ 
>ft«tt*OHtta*a/tt^FI»*) *J3JU100H 

S^I«<0 5 o%j^±#a-t^c:t^. ; t'*-r^. 77.^ 
^ HJtttff*b<H3K±2 OttT. AVb#f:L<tt4 
£t±l 2£tTT*4. ¥*tttt^tt*h7». 7* hy 
77^ -y7 • it-f x>7, • 7 > K • X>J?-7'J>y 
(Gutoff, Photographic Science and Engineering). ^ 
14*. 248 -257 M (1970 *?) :US4. 434. 226 (BJ4.4I 
4.310 . 1^4.433.048 . |BJ4. 439. 520 RtfGB2. 112, 157 

\ztsM(Djjm\z&*)ffim\zfflm-u2z. *%m<o*n& 

L<«8 5%£JLkT&-5. 

[0102] *5EW©fl:^«tt, *g« liiSfe*, 7 

IS. A-^^Jl^t'BfaoJUljSJDT**. XftmoXt-S 

wwzm^znz. $e»ic:»u<«. *7-#yffl«3lE 

9. £*Jfc>«£fcao5) . it»*s>ffl/Nny>ft«** 
0 7,7^.-77 -OVkt&Z) . WilfT^/'Mi 

(Silver Salt diffusion transfer process) lCffll^6 

y-f • h7>X77- • yo-feX (imhibition pro 
cess) Cffll»*!S)t*J». «fe*»effiCffllr»4a53t<} 

[0 10 3] **Wtffl^6>n*Any><b«9J|SL»l 
tt, f- • 7*7 7*77. (P.Glafkides)S r->5 - • x 

• 7^ v— 7 • 7* YVyl (Chimie et Physiqu 
e Photograhique J (#-;H=>7;l' (Paul MonteDtt 
M. 1 9 6 7f) . v— • 17 • f7i-f > (G. F. Duff 
in) « ^7 it V{fy?4 9 • JZ-?)),i?3 > • yS7 h 'J 
— (Photographic Emulsion Chemistry)] (if - 7^ — 
*;U7l/7 (The FocalPress) PJ, 1 96 6$) . 7'w 
•x^--7X'J7-=r>b (V.L. Zelikman et aI.)S f^ 
-*>y • 7>K • 3-x^>^- 7* hy5 7-<7 - 
X"7^i?3> (Making and Coating Photographic Emul 
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sion) J (If • yn-tUV-yv 7. (The Focal Press) 
H, 1 9 6 4<P) fct'KBfcSnfc^ifcSIB^THK-r 

[0104] ztc/\a>f>itmft¥<D&fm\z\m?0 

m^iry^-T. ay>ti'). u^yyy^y. 9* 
X-T-MtG® WZ.lf*®&&%3, 2 7 1, 15 7 
H3, 574, 6 2 8*1. H 3, 704, 130 
H4, 2 9 7, 439^, 1114, 2 7 6, 3 7 4^ 
tlE) . 3-*y\\&m («;Ui1*l|BB5 3- 1 44 3 1 10 
9^. H53-82408*f. H55-77737*|& 
E) . 75 >fc£«3 (MAtfftHW 5 4- 1 0 07 1 7 
*tft£) fc£*flilr»*C£a*T#S. Any>{t8fif 

«*»Ji: LTttfllAtffcBMttiF 2, 592, 2 5 0 *f. 
H3, 2 0 6, 3 1 3^, H3, 4 4 7, 9 2 7^, H 

3, 7 6 1, 2 7 6§, RZfm3. 9 3 5, 0 1 4^ 20 

/y3L)vm/\ufy\tm%m. mm^m^m^it/\ 
afyimyimzmfzztwzz. 
[0105] ADy>ft«a?Btt. asuft^tiii^n 

4. {b*iis©fe*icu, i-f?«7«j— tf- 

(H.Frieser)ffi r^w • 75>K7-y> -f7-7* 
h^77^ «yvx> • 7n7xyfe 
Aoy~ — x> (Die Grundlagen der Photographische 
n Prozesse mil Si lberhalogeniden) J , 7^x5 7^ 
x 7i77-^X{t (Akademische Verlagsgesel lsch 30 
afOtt. (1 9 6 8¥) 6 7 5-7 3 4MtCf2«©^ft 

Bus\**&mn*'&tsifctm 7«&&. 7 

*m*IK. /JWyHt^lJi, a-y->gi) 
*ttfttt&&2£ ; -feU>ift!g$£ ; »7ctt«J« («AH 
^-•T-rtS. 75 >gj. kH7y>8*#. *;UA75 

(«*.«. &«Jfi©ttj&>. Pt. I 
r. Pd&t*©««!a*VIII*O^Jl©l8Jfi) £JBlr>* 
IMk«i|*«»*l«fc*fcttlft**Tfl)V>« - fc*«T* 40 

[0 10 6] *XH£m>&n«?]MXtttt£tt. « 

-)vmtttx\$xmftn'%z, 954, 4 7 8§, n 

4, 9 4 2, 7 2 l*i\ 4$MBB5 9 - 1 9 1 0 3 

5 9- 2 6 7 3 1 mziiflLZtlT^&lrOmmfc - h 
□-f>^7-;m. HJ77-JWB. ^>7MJ77- 50 
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y ; ^7o^;<;l^7MfcS4Mjifci:Atf;>< 

6. ^^7h^>x-rs^/-m ;*;i7?7h77 
h>{t£*fc£*tf**-!f-7'j>7*> ; 7-tf-r >y> 

SfetA«xh7 7lf'r>x>« (#II4-tKD + y 
B»<1, 3, 3a, 7) xh77l7f>7>^) ; 

y-ey^*xji*y&m ; ^>-fc?>7>;U7^ >& ; #H 

BS6 2- 8 7 9 5 7^lcK«£nT^-5>7-fe7UMt& 
[0 10 7] #EW©Any>fl;«^J|£3t#Htt->7 

^. 75 7 7i/-MIMi') y 7 'J > 

yt±^T5gfeU5 5ft:^*€:^-et)«t^. #J7tf. 

"mypjozfy—t. lt. 5-k , 7 , /o»t)7'7- e 

57P^>X-f 5^7— ■M'* 75-, ->7/7-fe7JU;7 

7D>*y 7 -. ^myyjiy-th-hu^ti-fy-m 

7 XD-*77-tbT> 7->;U7-fe 1-75 h* 
#75- (^J^«^>7-f;U7-lr h7:i«J Kgi. t'An 
7;W7-fch7x'J h'SD tp#*0, ->7>7j75-<*:L 
t. 77 1 — ^y^-iJi^xy-MT"^-^ 
»*. £nb»#77-li#WcA*77.HS<bJ;lfn 

s-f * y \zm l 4 ^ mvt $> % & \t 2 m ma <o z % e> t t> 

(t^HP^D I R7J77-) T*t»Tfc<k^. ^:D1 

[0 10 8] *ISW©^H®7t«^K«jS«±#. 3> 
JU^l/>^-+-> Ki/tli^OTX-T";!/. iXfJk 75 

B3»7>^--7A^{b^. ou*y®m&. m 

-T5 77-;HS«^ 3-e77UK>(Sft 
t**^T^Tt)<t^. *38WOA ay >{b««5tiferfi 
lCtt7W>»L'^-^<!:bT. *S^IJ-f7-/x->3> 
Kih^-cDft&coa^©gMT% *5tWV>*3-yfcGWJM- 

\z. m^<Dmm^/vX'toxh^\ zomtzmziz 
a. mximmmtm so 6, 3 8s<j. hi, n 

7, 4 2 9§, HI. 311. 884*1. HI, 33 



( 21 ) 



f*W¥ 1 1-072862 



39 

8. 7 9 9§, 1^1, 385, 3 7 1f, HI, 46 
7. 2 I 4*5. mi, 4 3 3, 1 0 2 19. H 1 . 55 
3, 5 1 6*1. t#^BS4 8-8 5 1 3 0*§. IH)4 9 - 1 
1 44 2 0^. W52-1 17123-3, R 5 5 - 1 6 

1 2 3 3*§. R59-1 1 1640^, t#^B83 9-2 

2 0 6 9*§. R43-13168*§. (1162-2735 
2 7*§. «rfS3, 2 4 7, 1 2 7*§, |W| 3 , 4 6 

9, 9 8 5*§. R4, 0 7 8, 9 3 3 iCffi^Snfc 

*». *BH*HFJ6 2, 533, 4 7 2§, R 3 , 37 
9, 5 3 3*1. £Bttf|F£l, 2 7 8, 6 2 1^, 4#BR 
¥1-134447 R 1 - 1 8 3 6 5 2 *f H!B«£ 
*lfc-t©«|©**vy-^»». £H»WF3S 5 7 5 . 6 
91t. 1^68 0, 6 3 1f. R5 9 9, 6 2 3*f. R 
786, 9 0 7 R 9 0 7 , 1 2 5^. |1, 04 

5, 6 0 9*§. *BMfflFg4. 2 5 5, 3 2 6*f. ft^ 
P85 9 - 2 1 1 0 4 3 WrBKSnfcTyjfefl. #M 
BS5 0 - 1 0 0 1 1 6*§. R5 4 - 1 1 8 2 4 7*f. & 
m&Hf%i2, 014, 5 9 8*1, R7 5 0, 0 3 1ff 

\ztmi*ntz.7"j*T>m-\. %mmv%2, 8 6 5, 
7 5 2mzt&mzt\fz7>b?*;>%k®> xm&nm 

2, 533, 0 0 9*f. R2, 688, 5 4 1f. ^ 
2, 5 3 8, 0 0 8 *f , £Bf*ff3l 5 8 4 , 6 0 9*1. 
Rl, 2 1 0, 2 5 2^. !Hf^BS5 0-4 0 6 2 5^. 
15)51-3623*1. R51-10927*t. R 5 4 - 

1 1 8 2 4 7*1. #&Bg4 8-3 2 8 6 *t. R5 9-3 

7 3 0 3*f^lcK*^nfcT'J-U7 :: >^4. #^BS2 
8-3082 *f. R44-16594*f. R 5 9 - 2 8 

8 9 8 w:E«anfc*^y;i>jfcB, £Btti?£4 4 

6, 5 8 3*f, Rl. 3 3 5, 4 2 2*f. #($885 9 - 

2 2 8 2 5 0*f^lCieK$n^h'J7U-^^^>^ 
*4. SQOttflFgl. 0 7 5, 6 5 3*t. Rl, 15 3, 
34 1 *t. Rl, 284. 7 3 0*§\ Rl. 475, 2 
2 8*§, Rl, 5 4 2, 8 0 7 ^JCEttSnfc* D-> 
7->^4. *ffl#ffl : m2, 843, 4 8 6 *f. R3, 

2 9 4, 5 3 9*f, ®ffl¥l - 2 9 1 2 4 7 *f HtC|2« 
5 nfc v 7 =. E S n * . 

[0 10 9] Z\to&?Um*<0tiM*Vi±.-?%Tzit>\Z\£ 

8*ftj£«*CE«Efc$-e*2F.*j&*, *B»HF2, 5 4 
8, 5 6 4*?. R4, 1 24, 3 8 6*§. R3, 62 
5, 6 9 4fMPCHIi*3ttTH*. £Ac. *fc*8tt© 
SS»H#*ffl^T»JEJi*»fi-r**ffi**. #^BS5 6 
- 1 2 6 3 9 *§. R55-15535 0*§. R55-1 
5 5 3 5 1 *f . R63-27838*§. R63-197 

943*1. mmzvff&i 5, 6 0 i^«¥»cw*snTt» 

*Sftfi-rs^ffiA«*B*#K*2. 7 1 9, 0 8 8*§. R 
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2, 496, 8 4 1 *§. R2, 496, 8 4 3*f. ftffi 
BS60-4523 7 ^fcHjSSnTHS. 

[0 110] *^B^0¥K^tt^{C«^*BJ!)ffl, $m 
Kit. *^'JttiS&. SLft»*. 8*l*iti5«fcU^X!& 

1" * £ R L T tt. * ©teSsJoSW A p y >ft *?LSll * 

Rita. &&t>L<tt#ti<D$isi3ij. e^7UKit^j. 

-f-T-f^^o-yt- (Research Disclosure) Vol. 
176 (1978. XI) . D-1764 3ft£:t;:E*c£ 

ffl^e>n-5. (finished) Aa'y >ltm%Mm\*. 
Efcfg. MJ7-fer— r-7-Y;UA. #'Jlf l/>f U7i- 

20 7^so±jc^$ns. 

[0 111] ^*#£#3/t*©llftteiI3t©£ft£ffl 

ttf-ezz. uytrnffltmii* *7?m^e>t\z 1/1 

0 0 0S>^6 l»©«3t«FBI«t>-6 5/Lr, 1/100 0 

fflWci/i 04 ~i/i 06 ^©STt^fflusc: tt> 

{Cli. m*.\ZW- 3- - t^^^p-: x>- (Research 
Disclosure) 1 7 6*f^2 8~3 OH (RD- 17 6 4 

3) ice*snTn*j:3&. ^»©5ErfeRyti.tt©«i 
40 a. swicisut. ^e«^^Ts¥X®g (na? 

¥K5fflS) CDHftlT*oTt)J:li. jaSffigli^ffil 

8t;^b5 o*c©rataan-5*». 1 8 , c«ko<s^i&g 

*fctt5 0"C£«*.4ffi££LTt>«klr». 
[0 112] *»WTfflt>Tt>J:^BS[ES*li»Lfc 
ADy>ftffi?liMt4 (WT rsfttj i=b^5. ) 

«. 1#^¥6- 3 5 1 1 8*f. ftffl¥6 - 1 7 5 2 8 

«Wtt^Hft«94-6 0 2 3ICl¥a(CEi.3n 
S ; f*^SUrc# l JX7.7^©^S^^. ^J^-tf. 
50 #'JX5 1 l/>^S^^;^+->l/-h^#UIX7^ 
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£8&T. 50ym~3 0 0wm, »$L<tt50ym 
~2 0 0 wm. i0j!f*t<«8 0~1 1 5 um. <&\Z 
ff£L<l$8 5~1 0 5 um£4 CCtAi, 
a«ttT©ftKT 1 ~ 1 5 0 0 ftfflJRj&l (7=-JW 
U ft£BB4 3-2 6 0 35. 8&B84 3 - 2 6 0 4 

#£BS 4 5-3 8 2 8 *KIK0>£*ll!!Btt. 4#iiB8 
48-5 04 3f, 5 1 - 1 3 1 5 7 

f©3 0tf©SI»II,. USP5, 326, 689 
^KIB«fl>T*0«rfT^»C*i;USP2. 7 6 1. 
7 9 1 KE*;*ftfc"F3l*Ji*R»t, #MB85 9-2 3 10 
5 0 5^, 4$P!¥4- 1 9 5 7 2 6^. £M¥6-5 9 

3 5 7 m&ma>®m&#i&¥*:&G*tia&». a*. 

±£Lfc«ttJitt#BI¥4- 1 2 4 6 4 2f, ftl»¥4 
- 1 2 4 6 4 5*lcE*£ftfc*h5-f 7ttT"b&l>. 
MIC j&RKJfci;* ftBHF4-6 2 5 4 3*»<B#*»Jt 

^^Tffll»iADy><fc*?Lffltt»BSF4- 1 6 6 
9 3 2^. &ffl¥ 3-4 1 4 3 6f, #HH¥ 3-414 

3 7«J8tJ4. d^UTf^^!Stt(i#i>¥4-8 6 8 

1 7 <*E*«)«ifi*S36f85T«igl U 6-871 20 

4 6 ^BB«0^ftT»Jfi7*-^ Sr8B»-r 4 * U 
t». ^fcte^Witilf:. #H¥4- 1 2 5 5 6 0 
<»KIB«3n-5*ftcaoT. fi£*fl)l 3 5-9-fXJ:0 

Jfefc^-fJkMiftHPM- 1 5 7 4 5 9^0*- MJ y 
vSg&^K^ 5- 2 1 0 2 0 2 ^Hig^JcDS 9 IB* 
OA-h'Jyf, *fcttUSP4. 2 2 1, 4?9§, 
7>fM/UD-* J ¥>USP4, 8 3 4, 3 0 6t, U 30 

5 4 . 834, 3 6 6^. USP 5, 226, 613 

USP4, 846, 4 1 8 3E*©*-MJyyK 

f:«7^MAho-*liUSP4, 8 4 8, 6 9 3 

USP 5, 3 1 7, 3 5 5 40ttlC-*n;AfaM'e* 
*^7^t»tttt0*j&T#SU». SSfctt. US 
P 5, 2 9 6, 8 8 6*©»«CDy^««l*»-3fc*- 
hU7V^USP5, 3 4 7, 3 3 4^KB*£n*tt 
ffl*J6*«***n4A- h U 7y. =m«3tl»it*(IE* 
tt5A-h'J7->Wtl/K #M¥6- 8 5 40 

■6. tfJxtf. #H8¥ 6 - 8 8 8 6 ftfflW- 6-999 

o 8 mzmm<Dffi%gmj£.<Dt> * 6-573 
9 8^. <&ffl¥-6- 10113 5mzm<D&m%2±tf 
* y^ftfflw- 6-205690 mzizm<Dm%&<p 
jUtommzmoihLZi&T'Zztity^ftfflw- 50 
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5-293138 5-283382 *§-KEIS 

oiuwoiJMii. «a«. av ;w^-> 3 

>JSi£. a*»K (7'J>h7X^7 hJtS^Oiti*^> 
a«ffifi"JIB) £7^2Jc&^EfMi*-5;>3*7 j H# 

bsi¥6- i o 1 19 4mz&,mo-&myt&i±mm$:G 

tZtlty^ftmW-S- 1 5 0 5 7 7^ICE*©7*» 

7W ;UA*-h'Jty^ (nho-*) ©fllBt££#fg» 
Tcf£. ClCD«llCtTig^$n^7^;PA«if#M^6 - 
2 2 2 5 1 4*f, <f#M¥6- 2 2 2 5 4 5 5CE*0S 

¥6-9 5 2 6 5-S|. #^¥4- 1 2 3 0 5 4*fcE* 

coy a fr^jKDmmzmommmzm^Tb&^L. & 

ffl¥5 - 1 9 3 6 4^EK©77^7 hftSttttfig&fiJ 
B8¥5 - 1 1 9 4 6 l*ffi*<&attT*7*7-f Xl/Tffl 

s-r*. a*ffla-r«i«*fc««. #M¥6-i 

4 8 8 0 5^Et«7y^. y ^iaSI" 5. £7 
bTS&ilLfc&T. #BSi¥2 - 1 8 4 8 3 5^, 
4- 1 86 3 3 5^, #M¥6 - 7 9 9 6 S^ZUWLO 
7J^"e*7-^-A , -'NCDA , ^77U> S. 70>h7 
U>h£illT7^Atiif6£7 l J> h^BSUfefi 
3Etli. *#F^¥ 5- 1 1 3 5 3^. ftfflW- 5-23 

2 5 9 4 ^CEtW-f >f y i?^ 7"'J > HR^iia* - 
h U yiSt&\zmm\zMMLT 

[0 113] 

[msem -A\z. *ftwznmmzm-3^TMizmm\z 

[01 14] HMC»J 1 
(1) 

1 5 0 0 0<&-t?7?>*:£tr**tt (*1 2 
0 0ml. •fe*7f L >7. Og, KB r 4 . 5g££tf) £ 

3 0X:\Z&iTmWl,U&t>. 1. 9MAgN0 3 7ki§ 
iil. 9MKB r**ttS2 5«l/BinT7 OIWBI©^ 

c©Aa©F'j4ooii*iijitL. cinfc^ffitt-b'y? 

>*ig&6 5 0nil (if7f>2 0g> KB r 1 . 2g£ 
*tr) £8sinLT7 5"Cic#iSU, 4 0»r 9 1Mlfc. 

■?-tTAgN0 3 7K^fg (AgN0 3 l. 7g££tf) * 
1#3 0#P B W7T§5$K]U iggUTNH 4 N0 3 (5 0w 

t%) *Jg&7. OmltNH 3 (2 5w t %) 7. Oral 
^^ttlL. $6»C4 0»WJ»jai,fc. 

[0 115] JfcKSiaHfcHNOj (3N) TpH7(CL, 
TKBrl. OgSaSJOUfcft. 1. 9MAgN0 3 7K 
^jg3 6 6. 5ral<hKB r*i§?££, «HT1. 9 MA 
gN0 3 7k^?S5 3. 6mltKBr (KI633. 3raol 
X^tJ) -tbTl. 9MAgNO, *8*1 

6 0. 5mliKB rfrfemZp Ag^7. 9 K 

[0 1 16] »&nfcA*Jl»±. «PB»CRfl;«^#* 
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hJt©¥^#2. 8T'frK), JTs^V bit 3 £Lt©¥« 

WiiT'O. 9 8(jmT^f;. 
[0 117] 1 ^1^07 D+a U-> a >^C <t 
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[0 118] (2) &*ttff®fMI 

b. gftl 0 1 ~ 1 1 5£f£fi)cL7Co 
[0 119] 



(1) ?18J. 



C^2.lxlO~ J; e^/ni J ) 
£75- asxio-'-eyu/m 2 ) 

CjHs 
OCHCONB 
tC 5 H, 



tC 3 H, 



,-^-OCHCONH-^> 
tCjH,. h 



• h 'J ? l/^l/7tX7i - h 



OWL 

ci 



(1. lOg/fl) 2 ) 

(2. 30g/m 2 > 




(2) 



■2,4-y)oo-6-t Kq + v-s- 

h ')7y>t 'J <7A*g (0.08g/V) 
••b'7f-> (1.80g/m 2 > 



[0 1 2 0] ^ti?>(DlS*4lc-fe>->h/ h'J-fflS7fe fc. 
(1/10 0*10 TB«)*7-Slfcffla*fT-3 [0 12 1] 







ffi a £ 


m 




IS 






-Si 3fe H 






2#45S> 


38*0 


33ml 


20 'J y 




6#30# 


38*C 


25ml 


40 h;u 




29!\W 


24"C 


1200ml 


20 "Jy 




4mo& 


38*C 


25ml 


30 Uy hfr 


** (1) 




24"C 


(2) frZU) ^ 


10U-y hJU 












*ft (2) 


1#00# 


24"C 


1200ml 


10 Vy b)b 




1#05$> 


38"C 


25ml 


10 U y hJP 


tt ** 


4 #20?* 


55*0 







«« (g) ffi^ ( g ) 

vX5f 1^>HJ75>£§1f& 1.0 1.1 

l-kHD*->IfUf>-U ~^*>8 3.0 3.2 
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4.0 


4.4 


mf&iJ 'J 9 A 


30.0 


37.0 


Hfc* U 9 A 


1.4 


0. 7 


a Oft* 'J? a 


1. 5 Dig 


— 




2.4 


2.8 


4- (N-lf^-N-e-tHD+yXfJI/J 






= /) -2-*^7x'J>fiSgig 


4.5 


5. 5 


7k£lJDX.T 


IQ'Jy h)l 


1.0 >)y h)V 


PH 


10.05 


10. 05 


(^6?£) 


mm (g) 


®%m (g) 


i/>-/7s >wmmm-&i- h u 


100.0 


120.0 




10.0 


11.0 


^t7> : EX'?A 


140.0 


160.0 


58^7> : &X^A 


30.0 


35.0 


7> : EX7* (27%) 


6. 5ml 


4. Oml 




1. O'J y h)l 


1.0 >Jy MP 


PH 


6.0 


5.7 


(£»«) 


mm (g) 


(g) 


Ifl/>y7 5 >wm&j- h U -y Ail 


0.5 


0.7 . 


mtf&m-f h U -y"A 


7.0 


8.0 


h 'J "y"A 


5.0 


5.5 


5 1 ^«K7> : &X'yA7K@fK (70%) 


170. Oral 


200. Oral 




1.0'Jy h;u 


1. 0 'J y b)l 


PH 


6.7 


6.6 


(££?£) 


mm (g) 


ffiftm (g) 


^;U-7'J> (37%) 


2. 0ml 


3. Oml 








x-^;u o) 


0.3 


0.45 


Xfl/>y75 >G38f &X;h h 'J -j7 A& 


0.05 


0. 08 






1. 0 'J y h;U 


PH 


5.8-8.0 


5.8-8.0 



S=t OO. 2iSu£g£4;iSgftS<D>£&T-5tjgU [0 12 3] 

stznommm® 1 o 1 <dms- i o o t Ltznnm-v m 2 ] 
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No. 




i^TIDM mol/molAg 








101 










U. 4U 


It 


10? 

1 \Jc, 




(51) 


0.4X10" 4 




a or? 

0. 26 




1 vo 


OU 1 






IDO 


f\ n a 

0. 24 


It 8 


10.4 


tt 


(1) 


0.4X10-* 


OAA 


0. 24 




105 


ft 


(4) 


// 


00. Q 


0. 25 


tt 




tt 


(51) 


// 


ooc 


0. 26 


tt 




ft 


(54) 


// 


OOO 


0. 25 


tt 


ins 


01/ c 






1 7 A 
1 lU 


0. 26 


lb & 


1flQ 


ft 


(12) 


0.4X10-' 


340 


0. 26 




1 1 A 
llv 


ff 


(64) 




331 


0.25 


tt 


1 1 1 
ill 


crui 






165 


0. 25 


Jt R 


112 


// 


(13) 


0.4X10-' 


<JOJ 






113 


ft 


(14) 


// 


330 


0. 25 


tt 


114 


tt 


(15) 


ff 


321 


0. 25 


tt 


115 


ff 


(63) 


ff 


315 


0.25 


tf 



" 4xlO- 4 mol/raolAg 
10 12 4] (ft 3 3 ] 

SD-1 
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[oi25]*2j;o, *%.wv>it%mmmt%mz 

[0126] nmw2 

mmm-i%M ^<DHig0ij5(D?L^jD<hiti«(r¥fi«« 
&{m%mzmmvT. %M2 tvtz. %mt>v-m% 
mmwfflm-immvmmi 5 i o i izm* 
mmizfrm bit. 4*^^8-29904^0**6^ 5 <DU.n 1 

0 1 iZ&tf2>m5m<D%MDZ%M2izW2Wt7L. Ex 

s-i. 2. 3%mm&m(sv-2) (5. oxio-< 

mol/molAg) t (SD-2) (5. 0 x l 0-"mol/molAg) . (12) 10 
(0. 4X1 0-4mol/molAg) IZWt&TitzUmZ&n 2 

0 1 *3 cfc^Ufi 2 0 2 t Lfc, C 5 LT#ifcg*l40!Si!t 
^id^^fc^lC, m±FWS«ft (S±¥K7-f^A 

ti/io otmftzs-?^ &Mm-2m4n<Dnmw 

1 0 0 mm) (CWLT. #3gBJ0t*!42 0 2(il 9 5 
ti^iiSTl^fc. 20 

[0127] mmm 

mzmm&m (SD- l ) (8. 0X1 0-4mol/molAg) t> 
KttifJgfi* (SD-l) (8 x 1 (Mmol/molAg) + (5 
1) (0. 8 x l 0-*m\/no\kg)\zm.Z&it£iZ.t(D?>-& 

ft* i 4ffi&Kft$kitm%mzmmisT\ z.nz%M3 

0 1 3 0 2 tLTz. %tz. 4fHfl¥7-926O1^03l 

mmi<Dm.mi tit. 2@g©y^;i/vx^ y-qxDmm 

6 5mV*b+ 1 1 5mVt,Z&W.LtzZ.tt. ft 

ftmm&mzmm&m (sd- d (sx i o-%)i/moiA 30 

g) t> t < teiifgifejSl (SD- 1 ) (8X10 -imol/moIAg) 
+ (1) (0. 8X1 0-%>l/niolAg) lzW$&z.fzZ.t(Dfr 

gte%iLjjftfr9kim%wzmmLT. z.n^%m3o 

92601^<D*i6^J4©l3r44 0 1 tcSE^^ICf^Sb 
fc. #gll¥7-926Oi^0|li£fis|4 0|it:l44 010^15 
m<D%MJ Z%ffl3 0 1 feb<«^S'J3 0 2iZ^W.LTz 

mmzum3 1 ii5«to:ii^3 1 2tit. isi 
1 5 m<D%M j £ %m 3 0 3fcL< fm^j 3 
0 4\z&MLtzmmzum3 1 3^^*43 i4tu 40 
tz. z\oLTmzumv>®%wmz'fTf£-otz. wmw-i- 

92601^©H^J4<h|t|fill;i/5 0&(Dmfttt3 7- 

5-iiz>(D\z&wmftm<Dm$i$:#it). ttts<§a*4 3 1 1 
*£9§©st»3 1 2<D^g«i 8 5 tmmmx'Sb-orz. 

£tz. ^*f(CJt&lif4 3 1 3 0!S££1 OOtLfzt 
#5gBJ§05«4 3 1 4©iSBl 9 3£iSSfiT$>-? 
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[0128] mmm4 

f#M¥5-3132974§0|Ug0iJ 1 (D%ft\ 1 £J;tf¥lS'J5 tm 

miz/\ffi{*^t®ftwmmmmmXis%M&£zfxft¥- 

%M4 0 l£J;tf?tJPJ4 0 2 tUfc. A 
Jl7>^Att«r8B¥5-313297-St<D&teW 1 O&ft 1 0 1 
KfEHP9«K:fej!Ufc. it#P^¥5-313297^<7)||JS« 1 © 

1 0 1 (DW, 1 l«©?L»-2£J«SffiJlS (2) 
#J4 0 1 (SD-3) (9X1 0-imol/molAg) U 

< (SD-3) (9X1 0-"mol/iDolAg) + (13) 

(0. 9X1 0-%>I/molAg)K:g#&*.T. 6044 1 1 

*5cttfia**4 1 2 i Lfe. ra«tc^nisfi»i©a!(sf 1 o 1 
<d%i im<D%m-2i:m®&m (2) ^%m40 2L 

(SD-3) (8X10 -"mol/molAg) t> L < liliigfe 
^ (SD-3) (8X10 -4mol/mol Ag) + (63) ( 0 . 8x10 
-%ol/nolAg)lc:H€iftAT, iS*44 1 3*3<fctfliM44 1 
4£Ltz. Z. O LT®ftMft<n®m*m'<Z>tzSb\Z, & 

4 1 10!gg£l 0 0iLfcit*»«©ttfi4 1 2 0 

mmti 9 5tK«flET»o. ^fctb««a*44 1 3© 

SS£ 1 0 0£Lfc£t#3B9i©K#4 1 4 0i«H2 
0 5t&m&T'$>-z>tz. 

[0129] mmm 5 

*#i»¥4- i42536^ronig0ij 2<D%^Ft it, mmvtm® 

&m (S-i) £«»igjSW»:*ipLft^c:t. FUi 

«at4«a*«bfc^t, ii^fe*(s 

D-2) (2X l 0 -"mol/molAg) OW^Jtigefeiil) fcL 

< \tmm&m <sd-2) (2x10 -%01/moiAg) + 12 < 0 . 

2 x l 0-imol/molAg) ZmtaVttZ t<DfrWit£Z>&&it 

mm.m*m$kVT. zn^nms 0 l&^tfs 0 2<hb 

fc. 7-HiW»tt#W¥6-347944^©£16« 1 0 

K»2 Ota^H«CfP«Ufc. #F^¥6-347944^0H 

mm 1 0is?4 2 o \z&»z>wi, 1 ^©a^J^^j sou 

t<im?PJ5 0 2lc3EMLfctt»£K8 5 l l^«tUttt 
*4 5 1 2 t L/io d 5 LTIIfcStilefO^^ia^-Sfc* 
(C, ItFWfi^ (S±^»7-f ;UA»^#*t) 0 
^tJt^xry^t^fi^-f JI/^-&aLTl/l 0» 
•3tS-¥A. 4#^¥6-347944^03li£CSJ 1 tHtjeil 

*. it^li*45 1 lCDgg^ l o Oiltit*» 

h*I4 5 1 2<»®m.\t2 o 5 tmmm.T-$>-otz. 
[0130] nmm& 

*#BB¥8-122954^0*16«l«)aSlAtH«K: J l E ««* 
{fc«?L»i*nSlbT. |5«MCT0fb¥ii!S (B) <ttt. 

2Srti^fe^ (SD-3) (2x 1 0-«mol/ 
molAg) fcL<«liS6^ (SD-3) (2xl O^mol/molA 
g) + (14) (0. 2X1 0-%ol/molAg) (Cg^^A^tDL 
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1 2iU;. S*Kfitt1#«¥7-232036^© 
1 ©SJSfc&SI 601feL< tt¥L» 6 0 2 
•A, HHi6«tH«JCjEfiF#±Ka»IJitaiii«IIJi 

£|itf4 6 1 liJ«ttfi*B6 1 2th1t. KW^tzKHDm 

nmmti. 7 sg/mJtbfc. z. o vxmtcun^m 

■1*)WZ9V->HGM*&mLXmHiil>$0. 0 5 
#©«3fc*-5A, #$t¥7-232O36^©|jj!iS0<J 1 
i»8«ii«l«*ffilr>T«ll/ft. + 

L6t** 6 1 1 ©@It£ lOOt LT«i*ffl»ttT*lx 
fc. ^©&H. *389i©tt»6 1 2©iS(J2 0 1 £i§S 

>HGM©*»t)0»CHR-4 i bb<«HGHTS^UT 

[0131] 336m 
#gg¥7-14689m©j£M#J2©a#JD£ti. Ifgfe*- 

sj^issslt. ;ti$-?L^j7 o i tLfz. mmumm 

mLTc. ttri¥7-14689140>£ttft3a&$ttftF®9L 
JWFt*«!fi*-l*aa7 0 1 t»!Sfi*(SD-3) (5 
x 1 0 -tmol/molAg) t> L < lii#Sfis$l (SD-3) (5X10 
-imol/molAg) + (15) (0 . 5X10 -imol/molAg) CHS 
MT< IS** 7 1 lJ3«fctfK87 1 2£Lfc. 
^fcKfiWfiftSBI'CifcftC. S±FW^!i3tlt (S 

0 O^gftS-^-*., S±¥*7 

.&9 + 0. 2©itg^^^^{cg-r2)g^s©^©^ 

»T*U K87 1 OOtLfc. #fS91© 

7 i 2 ©jgjgta i 9 9 timm&T$>r>fc. 
[0132] mmms 
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k»w* H¥7- 14689 1 ^onmm 3 F KfiE l> 

H8Kf£»Ufc. »K¥7-146891#OH16«3<!Da*tt 
r4F©?L^JF<!:liiSfe^- 1 Z%ffl8 0 1 £J»SS3&<S 
D-l) (5X1 0-4mol/molAg)fcL<[iti!S6??l(SD-l) 

(5X1 0-%01/niolAg) + (1) (0. 5X1 O-imol/molA 
g)l:t#MT, tm8 1 l*3«fctfK&8 1 2tLt. 

TfeSt (S±^7-f;UAttS^a) ©ftlCft^x-j/V 
10 tfffe^^-SrilLTl/l 0 0tJ>S3fc£#A. S 
±?X7-f^ACNl 6»aS:fTV^*tt*Jt»Ufc. 

»*®**»TaEU ft&8 1 1 ©!ig?£ lOOt Lfc. 
*^BJ©K^8 1 2©«g«i2 0 1 t&m&T'h-otz. 

[0133] mmm 9 

l¥7-15995O^©iW60<J i ©k» 1 o i iz'&^mmizft 

&L1t, #M¥7-15995(H§©II1609 1 ©1**4 l 0 1 (C43 
20 0H©SUWE£:5UH9KK#*>1. ExS-3 

£if!Kfi*(SD-3) (9. 8 x l O-hnol/molAg) hL<li 
(SD-3) (9. 8X1 0-4mol/molAg) + (63) (0. 1 x i 
0-inol/raolAg) Kg#&;LSt&9 0 1 43 J: lift 9 0 2 
tUc. d O LT%tzW&<D&%.$:ffi*iZ>tzsb\z. m± 

#W¥7-159950^©£«Hl£|iOi;«SI8£« 

30 [0134] SSftttrtvS; 0 + 0 . 2 ©ffittttTS;* L 
fee *©*§*. it&gSf4 9 0 1 ©«5flU 0 0 (Sijl) IZ 
»LT#38f!©K**9 0 2©!Sg« 1 8 3 iSlgf* 

[0 13 5] 

1%W<D®%] i«ilKTiBiaSS©Apy 



mthB) ¥rt9^1 2£ 1 OH 40 [«IErt§] 

[^ttMiEl] [0 0 7 6] 

[}fijE*t*ss«] wmm ut2i] 

[*iE»*«B*] 0 0 7 6 
HUE***] 
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(Zfrr-a-YX) «>rKL-YX) * t 



AgX 



-> (Z>ttU-YX)>, 



-> (Z>Tr(L) * 2 
+ Y*+X 



* (ZHrtt) k2 + Y + +X + 



